Q SCI 291

Application Problem Answers from our Text for Weeks 1 and 2
Problem 86, page 15
B) p = 2000 – 60(11) = $1340 and p = 2000 – 60(18) = $920

Problem 88, page 16

R(x) = 2000x – 60x2
Problem 94, page 17
A) V(x) = lx2  and  l = 108 – 4x, so V(x) = x2 (108 – 4x)

B) Domain of V(x) :  0 < x < 27

C) If x = 10, V = 6800;  if x = 25, V = 5000; etc.

Problem 96, page 17
A) 5v = 1.4 + 2s; so v = 0.28 + 0.4s; set s = 0.51 and solve for v = 0.28 + 0.4(.51) = 0.484 or 48.4%

B) 2s = 5v – 1.4; so s = 2.5v -0.7; set v = 0.51 and solve for s = 2.5(0.51) -0.7 = 0.575 or 57.5%

Problem 66, page 28
A) The graph of the basic function y = sqrt(x) is shifted vertically by a factor of four

Problem 70, page 28
A) W(x) = 8.5 + 0.065x if 0 < x < 700

If x = 700, W = 54 and each kWh over 700 costs 0.053/unit. So, if x> 700 W(x) = 54 + 0.053(x – 700) = 54 + 0.053x – 37.1 = 16.9 + 0.053x

Problem 76, page 29
A) Use cubic root function which is reflected in x-axis and shifted up 10 units.

Problem 60, page 46

We see that pressure increases 14.7 lb/in2 per a depth change of 34 feet. Thus, the change in pressure/foot of depth is 14.7/34 = 0.432. And, at sea level pressure = 14.7 lb/in2. 

A) P = 14.7 + 0.432d

B) Rate of change of pressure with respect to depth is 0.432 lb/in2 per foot.

C) When d=50, P = 36.3 lb/in2 
D) 4 atm = 58.8 lb/in2. Thus, we solve our equation for d when P=58.8 and find d= 102.1 feet.
Problem 63, page 46
Find slope m = (y2 – y1) / (x2 – x1) = (4245 – 3855)/ (60 – 50) = 39

Now, y = mx + b, so 3855 = 39(50) + b, or b = 1905

A) Equation is: C = 39x + 1905

C) Slope m = 39 is the cost per racket and b = 1905 is the intercept which is the fixed cost per racket

Problem 66, page 47
Find slope m = (115200 – 224000)/ 16 = -6800

A) Equation is: V = -6800t + 224000

B) After t = 10 years, V = 156000

C) Find t where V = 100000; -6800t = 124000, or t = 18.2 or during the 19th year

Problem 68, page 47
A) T = 200 + 16A

B) T = 6.5(16) + 200 = 304 mph

Problem 70, page 47
A) price-supply equation: p = mx + b   find slope as: m = (1.94 – 1.82) / (9800 – 9400) = 0.0003

Now, find equation for price-supply line as: (p – 1.94) = 0.0003(x – 9800) or p = 0.0003x – 1

B) price-demand equation: p = mx + b  find slope as:  m = (1.94 – 1.82) / (9300 – 9500) = -0.0006

Now, find equation for price-demand line as: (p – 1.94) = -0.0006(x – 9300) or p = -0.0006 + 7.52

C) text finds the equilibrium point using graphical means. Here, we use an algebraic procedure. We set the two above price equations equal to each other and solve for x:

0.0003x -1 = -0.0006x +7.52  so x = 9466.67 and p = 1.84

Problem 78, page 49
B) R(x) = -60x2 + 2000x = -60(x2 +33.33x + ?) 

Using “completing the square procedure,” we find ? = (33.33/2)2 = 277.77; so we have

R(x) = -60(x2 + 33.33x + 277.77) + 16666.33 = -60(x + 16.67)2 + 16666.33

Thus, max R is reached when x = 16.67 thousand computers and max R = $16,666

C) When x = 16.67, wholesale price (p) = 2000 – 60(16.67) = $1000 to nearest $

Problem 60, page 61

A) Average cost functions = x + 2 + 2000/x

C) Setup a table as follows:


X
C


25
107


30
98.7


35
94.14


40
92


45
91.44

It appears that x=45 is the point of minimum average cost


50
92


60
95.3


75
103.7


100
122

Problem 66, page 62
As x increases, the two terms involving x will cancel and f(x) will approach 55. Using the procedure shown on page 90, we see that there is no vertical asymptote but there is one horizontal asymptote (i.e., 55).

Problem 60, page 172
Solve: I = 100e-.00942d  

For d= 50 ft., I= 62.44%

for d=100 ft., I = 38.98%

Problem 62, page 72
The equation is: N=94e.032t with t=0 representing 2012. In 2025 (t=13). N= 142 million. In 2035 (t=23), N=196 million

Problem 92, page 84
Find t when A=.1A0
where A=A0e-.000124t  

Thus, .1A0/A0=e-.000124t  
ln(.1)=-.000124t and t = 18,569 years

